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&rately_ e_termme.e]apsed time when
b iaking, a‘Theastirement. Early riteth-

.‘.

A SRt
ey

4al qstLall physrcal systems

~Sods, of. determmmg time interval
were' baséd llterally on clock watch-
ing. This Ted to ‘the ‘stop watch, fol-

lowed by the electric timer. Bach of .

these was an attemptto eliininate hu-
man error in reading instruments to
improve repeatability.

As requirements became increas-
ingly severe — and the necessity to
compare-time variant data inéreased
- electronic time meéasurement
methods were devised. Modern elec-
tronic timers ¢an count in-thou-
sandths of a second. Frequency-com-
paring techniques have extended the
capabllmes into the ndno-second

quency as a timing or comparing
function requires very accurate fre-

quency generation. to prevent inaccu- -

rate timer measurement. In many
appllcattons, accurate time
measurement sets the upper Itmtt on
the results attainable. :

Because velocity is the rate of'
change of position, much’of the dis- -

placement instrumentation pre-

viously described cari be'used as ve-.

locrty instrumentation by taking time.
into account. A simple dtsplacement-
measuring instrument described in
September 1988 consists of a” gear
rack and magnetic pickup: The mag-
netic pickup generates an electrical

pulse every time a gear-rack tooth

passes. This instrument. becornes a
velocity transducer by counting the

number of pulses per unit tifme, or fre- . .

quency,. Since the distance between

each gear-rack tooth and the number -

of teeth passing the pick-up per unit

.. time are known, linear velocity can-
~ be determinedi: Ofher pulse-gener-
- ating lmear—pos:tton hardware relies

on the safé-principle — velacity

' '_measured by,‘determlmng pulse fre-

. quency Fe

Another mstrument wxdely used to
m .i

ta
l_ngtlme dependent varlahles | : 5
tional speed A rack—and-pmton as- -

sembly converts !mear motlon fo I

" tational motion, - ... :

Htstoncally, rotatlonal sPeed (rpm,

most commonly used type of sensor-

for this has been the DC tachometer, .
~Two basic_types of DC tachometer"

are in'.use today-— brush a.1d brush~

AC taehometers and bmsh!ess DC

’-tachometers share, the advantage of‘
: 'virtually mamtenance-ﬁ_‘"v ¢
*/sec, rad/sec) | has ‘been mEasured by" . t

analog, devices ‘that ‘prodice,an” ouft s
_put: proportional. ta ‘velocity:~ ~The’

‘but.the: AC: and brus

ddvantage!
"taehometers. however,mperform

" poorly at vegy low speed't bEcatse out-o
put becomes nonlinear: at 16w speed. -
This shortcommg occurs because a’
constant -voltage’ drop consumes a

rwvidesr
- eter wear out.ahd must be’ replaced. speed control -are’ best'*su:ted for-AC .

chometers are’.best, sutted f‘or, rela' ]
(10™°) range. However, using fre-

less. Both “produce. accurate,\lmean greater and greater portion 1 of putput

output front Zerp through maxtmu voltage asspeed decreases..

speed - § ] 0
Brushes-m the brush"type tachom- ; qutck response or

periodically, The instrument’s-output -
voltage contains’ greater ripple than -
other types of tachometers: These ta;

. tachometers,” DG’ tachometers typi-
cally are iised-where speed ranges are
~séveral thousand-to One, whereas AC
a't‘achometers afe Tégtricted {o appltca-
i ttonSt’thh sp eed. anges of less ‘than
4 100 to' one, KA

- Pipldn.« + Teohametir —771 7
Vo genefamf e H .
5 2 .- '

ng 1. Reck-and pinian assembfy ellews
.measur!ng linear velocity by mtamag ar
‘tachemeterganeratar. il

tive énclosures ma:,r 1mprove thetr
performance. in dirfy envirohments,” .
but can reduce. their accuragy if ex-
posed to heat. -

Brushless DC tachometers use no
brushés-becausé no electrical connec= -
tion is needed for rotatmg ‘members,

External circuitry s needéd, hows Aral j “DeLy
ever; that cafi increase the r:ost of a B in i «fj ielpi
brushless tacliometer 25% to 50% dershyIsuali: sutiation x
over that of a brush type. .° lﬁﬁl s‘ﬁ:_; i
© A user generally will find no dlffer- jonen 7 i EHEET WIS
ence in qutput signals between brush - {5 :‘ ah ELompany
and brushless DC tachometers. The handit ity
.major: advantage of a: brushles§ Ben 3 el
vfersion 'is its- ability to, operate in: B REHIORHNRRATILIC S
,'dtrty envitonments.. Because it has o | (edPNEL PEHOb
brushes, which. .require pertodlc re< i3 A d i d nte

placemertt 1t can opera}e in more in- .- [




